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p4) CnOCOB H3rOTOBJlEHUfl roOPUPO- 
BAHHOrO CTA/lbHOrO n/lACTblPfl 
(57) CymMocTb M3o6pereMMn: TepMoo6p86oTKy 
n/tacTwp* toksmw bwcokck* mactot« ocyinecT- 
8/)ft«OT nocne ro4>pwpoB9NMa. a cm33ohmu^ 
c/iofl hbhocat nOBTOpHO noc/ie OX/1 a*A6N 143. 
npeA^araeMbift cnocoS no3son»eT aa c^eT no- 
BUtueHUfi n/iacTwiHUx cbo&ctb Meranna na- 
AexHO o6ecneMMTb repMe™3auw»o 
peMOHTupyeMoro ynacTKa CKBa^MHU. 1 Ta5n 



l4so6pereHvte otmocmtcji k o6pa6oTxe Me- 
Tdiina AaBnBHM8M» a Mac-mocm k TexnonorMM 
M3r<yToane«nR ro<frpnpoaaMHux rpy6. 

Ochobmumm onepauMHMM b TexHoAornse- 
ckom npouecce wsrOToanenwH tomkoctchmhx 
rcxfrpwpoBaMHWX Tpy6 *B/»*eTc« xonoAHa* Ae- 
<^opMau«5i,!ManpnMep aonoMeMwe w npOKanca 
tpyfc; xwMM^CKaR o5pa6oTxa, TepMW4ecxa« 
o6pa60Ttca A*a chatkr ocTaTOMKwx Hanpaxe- 
HMft, BOSHwicaioiUMX b pe3y/ibraTe Ae4>opMa- 
Uwm m npo4>wmpoeaHH« mctoaom hbkbtxw. 

MsaectaH cnoco6 w3roToaneMw* Tpy6 c 
npOAOfibMi^Mrt rcwfrpaM* nyreM AayxsTanHoro 
4>opMOBaHW» Tpy6*-3arOTOBKw. npimeM Ma 
nepaoM yrane ee ro4>pwpyiOT paAwanbMUMw 

yCWnMJIMM. a H8 BTOPOM 3T3ne 06^VtM3K)T B 

npo<t>w/mpoBaHHO# boaokc 

Oamaco BoaHWKaioiuMe b peaynbtare 
cno*HOfl A^opMauHn ocTdTosHwe HanpH*e- 
mh* ne Aa»07 AOCtaTcwHOft nonepeMnoft npon- 

HOCTU. M^JTann CTaHOBMTCfl XpyOKMM M 



HenpwroAeH b xaHecYBe .macTwpa npn peMOM- 

T8 06CaAHQI» KO/IOHHW 8 CKBaXKHC 

flna cMATMfl ocTatOMHUX HanpaxeMM* Tpy- 
6u noAaepraiOT TepMWMBCKOft o6pa6oTKe - ot- 
)Kwry b ne*iax Twna HCO-06 r 00-09 yi 
nonyneHiifl Ha tpy6ax okwcho^ n^enxw, bw- 
ao/iHfliotueft ^yHKUMM noAM330MHoro noKpw- 
tmb m o6naAaioiue^ AOCTaTOMHow 
nopMCTOCTbio w aACOp6nnOHHOfl cnoco6no- 

Ctb»0 X CMB3Ke. 

Msbbctcm Taioxe cnoco6 % npvt kotopom 
TOHKOCteHMwa np<x$>M/ibHwe Tpy5w npaawT 
pacmxeHMeM w pa3A3Me« c MarpeBOM na ane*- 
TporepMWMecxoM o6opyAOB8HMM. CHa^a/ia 3a« 
roroBxy Tpy6bi narpeaaiOT roxaMvi 
conpOT«Bn©Mvifl ao TQMnepaTyp* oTxura. a 
3STCM nocJte ox/iaxcAeHMji paaAaior npn noMo 

HeAOCrarox cnoco6a 38K/ix>MaeTC» a tom. 

HTOHpM H3/103K€MMM flABCTMpa ^3 HB0T0>C)K6rt" 
MUX Tpy6 5-tOXeT npOMCxOAWTh P33PUB no 

npO<t>MPbMOft ot>paayK>me*V 3 npn Mano^envivt 



i 



3 



U49267 



4 



10 



15 



20 



25 



30 



nnacrupa u3 oTo*weMHb(x Tpy6 c noc/ie/iy»o- 
iuhm ro4>pwpoeaMMeM MO*eT r.poncxoA MT *» 06- 
paaooaMne.MiflKpoTpemMH bo snajxuH** m na 
Bwcrynax npOAOAbHwxro^pnpHAe^opMau** 
mx ao UMnMHAPH^ecxort <J>opMW, xorAa ee n aot- 
ho npw)KMMaK>T (M3K8TfaiaaK)T) AOpHMpyjomen 
ronoexo* k BMyTpeMHe^ noaepxnoc™ o6caA- 
ho* koaohhm. B peayAWTare ne o6ecneMMaa- 
erca HaA^HOdb repMeTM3auMM M3-sa 

MM3KOM nABCTWMHOCTM MeTaAAB r0<t>P"P08aH- 

HOro n/iacTwp», 

Ue/ibio M3o6pexeHMa $ibaa6TCA noBwiue- 
Hue HaAe)KMOCTw repMeTM3auMM o6c3x<eHHoa 
ckb3)Kmhw nyreM noBUiueHM« nnacTMMHocTw 
MeTanna n/iacTupn. 

CymHOCTb M3o6peTeHMfl 3axAK)MaeTca b 

TOM. HTO TepMOo6pa60TKy TOKaMM BbJCOKOM na- 

ctotw ocytueCTBA»»oT nocne ro<t>pwpoBaHM*. a 

.3aTe*l nOBTOpMO H3H0CBT CMa30MHblfl cnort. 

B pe3y/ibTaTe 3HaxonepeMeHHUX Ae<}>op- 
MauwA, kotopwm noAoepraeicfl MeTan/ia Tpy6 
npw ro<>p^pOBaHWii xax b npouecce M3roTOB- 
/lCHwn nnacTbipei?i. Tax m npu paaAane b npo- 
uecce yCTaMOBKVI B CKBa>KHHaX, nponcxoA^T 
3HamiTeAbHoe ynpoMHeHMe MeTanna. npmew 
Hav46o/ibinwe 3HaneHMfl ynpOMHeHVtui npwxoA- 
»tc« Ha BnaAMHW ro^pwpoaaHHWx Tpy6. 

M3MerieHwe tbcpaoctm (Hv) CTa/iw MapxM 
10 npn TepMOo6pa6oTKe, ro<t>pnpoBaHun m 
pasAane riAaCTupa noxa33HO b Ta6/iwu€, 

1/13 Ta6nvmw bmaho. MTOTeepAOCTb Mexan- 
na nAacTb»p» nocAe pa34ami a o6caAHOft Tpy- 
6e Aoc™raeT Han6oAbuiMx 3Ha«*eHMft. ecflM 
nnacTupb M3roTaBAvtaanc« m3 neTepMOo6pa- 
eoTaHHOfi Tpy6w. flpw waroTOBAeHHH nAactw 
pert H3 npeAeapureAbHO TepMO06pa6oTaMHbix 
KpyrAWx Tpy6 npn ro<t>ptfpoaaHMM TBepAOCTb 
Mecxo/ibKo cHM?xaeTc« no cpaBnennio c Herep- 
MOo6pa5oT3HHbiMi4 3aroroBxaMM. ho nocne 

pa3A3MM TBCpAOCTb B03paCT3eT HOMTH AO TOft 
5K6 BCAMMWHW. *4TO w 6es T€pM0O6pa6OTKM. OO' 

cne YepMMMecKO^ o6pa6otKM ro<t>pMpOB3HHwx 
Tpy6 c warpeeoM toxaMw bucoxom mbctotw 
TaepAocTb mx cHMwaeTca 3HaMMTenbHo. a no- 
ca6 pa3Aaw oHa Menbiue, mcm y HeTepMOo6- 
pa6otartHbix. 

B oTAimwe ot neMnoro maw ra3oeoro na- 
rpeaa npw o6pa6oTKe 3aroToexM toxsmm buco- 

XO* MaCTOTW HpOVlCXOAMT He3H34VlTeAbH0e 

M3MeneH^e <$>opmu ee npo<t>Mna. Ha nosepxHo- 
CTviTpy6w 06pa3yeTc» tohxm* cnofl oxanwuw, 
KOTOpwM'He oTCAaweaeTCR b npouecce Ae<t>op- 
MauMM - pa3Aasw. CMaaoMHw* enow HanocwT- 
cp na BHyrpeHHioio noBepxnocTb 
oro^eMHwx npoAOAbHo-ro4>pvipoBaHHbix 
Tpy6 nocne uxoxAaxAewn*- Oh npeAOxpan«eT 
BHyrpeHMKJK) noeepxMOCTbOT KOpp03HOHHoro 
pa3pyui€H«» e npouecce 3xcnnyaTau"n m cmm- 
>jceHMR oceowx ycMAu* b npouecce pa3Aa^w 
nnaCTwpe^. „ 



PI p h m e p. An* peMOHTa o6caAHOH ko- 

DOHHbi A^» MeT P° M MM C TOAIU^HOI/I CT6HKM 

8 mm nAacTwpb M3roraBAHBaiOT na tohkoctcm' 
hom Tpy6bi iiwoMerpOM 130 mm C toaiumhom 

CTeHKM 3 MM W3 CT3AH MapKH 10. AAMHa TpySw 

9-11.5 m. 

Ha BHyTpeHHiOK) noeepxHOCTb rpy6w na- 

HOCftT CAOH rpa0MTOBOM MAM APyrofl CM33KM. 

npeAHa3HascHHO^ aa« CHMxcenwH ycnAM^ ro<j>- 
pupoaaHMfl. ro<t)pnpoeaH«e UMAWHApMMecxoPt 
tpyObt npon3BOA*T na cneuwaAbHow ycianoB- 
xe nepe3 poAHxoeyio roAOBxy c BHyTpeHHen 
npo4>wnbHOHonpaeKOfl. noAyMaercw npoAOAb- 
HO-ro4>pvipOBaHHa» Tpy6a c HapywHwM A^a- 

M6TpOM 116 MM VI MUCAOM TO^P 6 MAM 8. 33TCM 
np0M3B0AHTC« pMXTOBKa TO^pMpOBaHHOM tpy- 
6bi nocne OTpesxM ee na 33AaHHyio 

3aTeM npOM3BOAMTCR TepMMMecKaw o6pa- 
6oT^a npOAOAbHO-ro4>pMpooaHHOM rpy6bi - 
HopMaAM3auwfl c HarpesoM tok3Mm eucoKoa 
MacTotbi na ycTanOBxe BMT 30/6. flpM 3TOM 
npoAOAbHO-roct)pMpOBaHHaH Tpy6a ycTanaa- 

AM83eTCfl r0pM30HT3AbH0 Ha pOAMKOBblX OnO" 

pax m c onpeAe neHH o^ cxopocTbto 
npoABMraexcfl Mepe3 MHAyxTOp. 

OxAa>KAeHMe Tpy6a npow3BOAWTc« na 
eo3Ayxe. CMaaxa, KOTopas? 6wAa nanecena ne- 
peA ro4>pwpofiaHMeM. Bbiropaex. 

Tax xax a cKoa>KMHe npM ycxaHOBxe nna- 
CTwpfl a MHTepBane peMOHTa npoM3BOAMTCn 
pa3Aa^a nAacrupfl ao xpyrno^ 4>opMbi m npw- 

>K3TMR K CTeHKe 06c3AH0l^ Tpy6«. TO npM 3T0M 

B03HwxaiOT 6oAbUJMe KOHTaxTHbie Harpy3XM 
Me>KAy nnacTbipeM m nncTpyMenTOM a^« pa3- 

AaMM. fiAfl CHMXeHM» 3TMX H3rpy30X H3 BHyT" 

peHHtoK) nOBepxHOCTb nnacTwprt naHocMTCfl 

BTOpMMHO CM330MHWM CAO(?l, KOTOpWV^ CAy)KMT 

xax aah ChM>xeHMn yCMAMft, B03hmk3K)iumx npM 
pa3A^6 nA3CTb»p«, Tax m aaa npeAOxpanenwrt 

3TOA nOBepXHOCTM OT K0ppO3MOHHOrO pa3PY" 

iueHM« b npouecce axcnAyaTauMM. 

COMeTaHMS TepMMsecxo^ o6pa6oTKM nAa- 
dwpeft noCAe ro4>pwpoaaHMa m HaM^cenwe 
CMa30MHoro caop na BHyTpeHHioio noBe^x- 
HOCTb nocAe TepMMMecxo* o6pa6oTXM no3eo- 

A*M>T nOBWCMTb n A 3CTMMH OCT b MCT3A A3 

nAacTwp o6ecneMMTb 6naroAap« 3tomy na- 
AetfHocTb repMeTM3auMM peMOHTMpyeMO^i 
cxeaxMHw. 
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<t> opMyAd M3o6peTeH*» 

Cnoco6 M3roTOBneHM« ro^pwpoeaHHoro 
CTanbHoro nAacTwp«, npeMMyiuecTBenno aa» 
peMOHTa o6ca*eHHoa cxsa^^Hbi. bkak>m3>o- 
mnvi TepMOo6pa5oTxy aaroToaxn. Hanecenne 

CMa30HH0r0 CAO^ H3 BHyTpeHHKW OOBCpXHOCTb 

3aroToaxM m ee ro^pMpOBanwe. o t n m m a »o m m rt- 
C q tcm. vnrj, C ueAbH) noBbiuuCHMR naAe^MOCTiA 
repMetM3auMM o6ca>xeHHOM cxb.ixmhw nyreM no- 
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BuuieHMsi nnacTMHHoc™ Mexanna n/iacTwp*. 

TepM006pft50TKy TOKdMM DblCOKOA MaCTOTW 



ocyiMeCTB/imOT nooie ro^r^poeamrf*. a aayew 

nODTOpHO MflMOCHT CM830Mt^blri C/lO*. 



l/iCXOAHoa tOCTOn 
Hue MaTcpna/ia 



Ao ro$pMpoBaHMfl 



Bea TepwooSpa- 

60TICM 

C repMOOfipaSoT- 

KOft 

Bea TepMooGpa- 

60TKW 



1570 
1350 
1570 



Bun o6oa6oTKH 



riocn e ro4>P*tpo- 



1750 
1660 
1750 



TepMOo6pa6oTka 
noc/te ro4>PMpoB3; 
mm** (wopManwaa- 
UM») c narpeaoM 

TOKSMV1 BWCO- 
KOW MaCTOTbtt 



1350 



Roc/ie paaAaMw 



2020 
1966 

1750 



CocTaawTe/ib M.Poroaawa 
PeAaKTQP HTyHbito TexpeA M.MopreHra/i Koppeiaop H.MycKa 
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(54) A METHOD FOR 
MANUFACTURE OF CORRUGATED 
STEEL PATCH 

(57) Essence of the invention: heat 
treatment of a patch by high-frequency 
currents is performed after corrugation, 
and a lubricant layer is applied again after 
cooling. The proposed method, as a 
result of the improvement in plastic 
properties of the metal, makes it possible 
to reliably provide leaktightness of the 
section of the well under repair. 1 table. 
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The invention relates to pressure treatment of metal, in particular to the technology for 
manufacture of corrugated tubes. 

The basic operations in the production process for manufacture of thin-walled 
corrugated tubes is cold working, such as drawing and rolling of tubing, chemical treatment, 
heat treatment to remove residual stresses arising as a result of deformation, and roll forming. 

A method is known for manufacture of tubes with longitudinal flutes by means of a 
two-stage process of forming a tube blank, where in the first stage the blank is fluted by radial 
forces and in the second stage it is reduced in a shaped drawing die. 

However, the residual stresses arising as a result of complex deformation do not 
provide sufficient transverse strength, the metal becomes brittle and 
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unsuitable as a patch when repairing casing downhole. 

To remove residual stresses, the tubes are subjected to heat treatment (annealing in 
PSO-06 or PSO-09 furnaces) and an oxide film is achieved on the tubes, fulfilling the function 
of a first coat of lubricant and having sufficient porosity and adsorption capacity for lubricant. 

A method is also known in which thin-walled shaped tubes are straightened out by 
stretching and expanding with heat on electrothermal equipment. First the tube blank is heated 
by resistance currents up to the annealing temperature, and then after cooling it is expanded 
using a conical mandrel. 

A disadvantage of the method is that, when a patch made from unannealed tubes is 
applied, failure may occur along the generatrix of the profile, and when a patch is applied 
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that is made from annealed tubes followed by corrugation, microcracks may form in grooves 
and ridges of the longitudinal corrugations when they are deformed to a cylindrical shape, 
when it is tightly squeezed (rolled) by the coring head against the inner surface of the casing. 
As a result, the reliability of the leaktight sealing is not assured, due to the low plasticity of the 
metal in the corrugated patch. 

The aim of the invention is to improve the reliability of leaktight sealing of a cased well 
by increasing the plasticity of the metal in the patch. 

The essence of the invention is that heat treatment by high-frequency currents is 
performed after corrugation, and then a lubricant layer is applied again. 

Because the strains to which the metal of the tubes is subjected during corrugation are 
of variable sign both during manufacture of the patches and during expansion in the process of 
downhole placement, significant hardening of the metal occurs, where the greatest hardening 
occurs in the grooves of the corrugated tubes. 

The table shows the change in hardness (Hv) of grade 10 steel with heat treatment, 
corrugation, and expansion of the patch. 

From the table we see that the hardness of the metal in the patch after expanding in a 
casing reaches the highest values if the patch is made from non-heat-treated tubes. When the 
patch is made from pre-heat-treated round tubes, upon corrugation the hardness slightly 
decreases compared with non-heat-treated blanks, but after expansion, the hardness increases 
to almost the same value as without heat treatment. After heat treatment of corrugated tubing 
with heating by high-frequency currents, their hardness decreases significantly, while after 
expansion the hardness is less than for non-heat-treated tubes. 

In contrast to furnace or gas heating, when a blank is treated with high-frequency 
currents, an insignificant change in the shape of its profile occurs, a thin layer of scale is 
formed on the surface of the tube, which does not flake off during deformation — expansion. A 
lubricant layer is applied to the inner surface of annealed longitudinally corrugated tubes after 
they have cooled. It protects the inner surface from corrosive failure during use and reduces 
the axial forces during expansion of the patch. 
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Example. For repair of a casing of diameter 146 mm with wall thickness 8 mm, a patch 
is made from thin-walled tubing of diameter 130 mm with wall thickness 3 mm, made of grade 
10 steel. Tube length is 9-11.5 m. 

On the inner surface of the tube, a layer of graphite or other lubricant is applied, 
designed to reduce corrugation stresses. Corrugation of cylindrical tubing is carried out on a 
special apparatus through a roller head with internal shaped mandrel. Longitudinally 
corrugated tubing is obtained with outer diameter 1 16 mm and number of corrugations equal 
to 6 or 8. Then the corrugated tubing is straightened after it is cut to the specified length. 

Then heat treatment of the longitudinally corrugated tubing is carried out: normalizing 
with heating by high-frequency currents on a VChG 30/6 apparatus. In this case, the 
longitudinally corrugated tubing is placed horizontally on roller bearings and is advanced 
toward the induction furnace at a certain speed. 

The tubing is cooled in air. The lubricant that was applied before corrugation is burned 

off. 

Since when the patch is placed in the repair interval downhole, the patch is expanded 
to a round shape and pressed against the wall of the casing, in this case large contact loads 
arise between the patch and the expansion tool. To reduce these loads, a lubricant layer is 
applied on the inner surface of the patch, which serves both to reduce the forces arising during 
expansion of the patch and to protect this surface from corrosive failure during use. 

The combination of heat treatment of the patch after corrugation and application of a 
lubricant layer on the inner surface after heat treatment makes it possible to increase the 
plasticity of the metal in the patch and to accordingly ensure the reliability of the leaktight 
sealing of the repaired casing. 

Claim 

A method for manufacture of corrugated steel patch, preferably for repair of a cased 
well, including heat treatment of a blank, application of a lubricant layer on the inner surface 
of the blank and its corrugation, distinguished by the fact that, with the aim of improving the 
reliability of leaktight sealing of a cased well by 
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increasing the plasticity of the metal in the patch, heat treatment by high-frequency currents 
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is carried out after corrugation and then a lubricant layer is again applied. 



[table under columns 5 and 6] 



Original state of the 
material 


Type of treatment 




Before 
corrugation 


After 
corrugation 


Heat treatment 
after corrugation 
(normalizing) with 

heating by high- 
frequency currents 


After 
expansion 


No heat treatment 


1570 


1750 




2020 


With heat treatment 


1350 


1660 




1966 


No heat treatment 


1570 


1750 


1350 


1750 



Compiler M Rogozhina 
Editor N. Gun'ko Tech. Editor M. Morgental Proofreader I. Muska 



Order 2565 Run Subscription edition 

All-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNUPI] 
4/5 Raushkaya nab., Zh-35, Moscow 1 13035 



"Patent" Printing Production Plant, Uzhgorod, 101 ul. Gagarina 




TRANSPERFECT 



TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOU5TON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE. 
WASHINGTON, DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 9091 14 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 1686123 Al 
Patent 1677225 Al 
Patent 1698413 Al 
Patent 1432190 Al 
Patent 1430498 Al 
Patent 1250637 Al 
Patent 1051222 A 
Patent 10861 18 A 
Patent 1749267 Al 
Patent 1730429 Al 
Patent 1686125 Al 
Patent 1677248 Al 
Patent 1663180 Al 
Patent 1663179 A2 
Patent 1601330 Al 
Patent SU 1295799 Al 
Patent 1002514 



3600 ONE HOUSTON CENTER. 1221 MCK1NNEY. HOUSTON. TX 77010 TEL 713 650-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/ Abstract Translations) 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001. 



Signature, Notary Public 




OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
in and for the State ol Texas 
' My commission expires 03-22-2003 




Stamp, Notary Public 
Harris County 
Houston, TX 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 
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□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



